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(54) Disposable pull-on diaper 

(57) A disposable pull-on diaper 1 induces elastic 
members attached under tension to penpneral edge 
portions 2a of Jeg-cpantoge 8 and a pair of leafcrbarrier 
cuffs 11 provided in trie vldrtty of tnarsverseV opposite 
sida edges of a core. The elastic members associated 
with the tea-openings fcdude first elastic members 4a 
extending aton g front pertpheral edge porttona 2a t of the 
leg-openings 6 and eeoond elastic members extending 



along rear perlphsral edge porriona 2aj ofthe leg-open* 
ings 6 and, in a crotch regbn R2, the free side edge 
portions of the leak-barrier cufte n extend Inward be- 
yond the «de edges of said core and are folded back 
along substantially middle folding zones thereof out- 
ward beyon d the a Ida eofcea of th e core and wherein * e 
free side edge portions are bonded, in the vicinity of the 
fold ng zones, to the outer surface of the topeheet in the 
upper zone of the core. 
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Description 

pool] This Invention relates to a dspesabte putt-on 
daper adapted to absorb and hold excretion discharged 
thereon. * 
[0002) Japanese Patent Application PubBcadon No. 
1897-24063A describes a pants-type deposable cuaper 
basfcafly comprising a nqitioVpervlous topsheet, a liquid- 
Impervious beoKsnoet and a DquW-absorbent core dis- 
posed between the top- and bacJceheets, configuring ™ 
from and roar waist region© opposed to each other a nd 
a crotch region extending between these two waist re- 
gions so that the front and rear waist regions may be 
connected to each other to a waist*opening and a pair 
of leg-openings, wherein elastic members being siretch- f* 
able tn a leg-surrounding direction are attached under 
tension to peripheral edge portions of the leg-openings, 
the diaper further comprising a pair of substantially Gq- 
uio-impefvlous leak-carrier cuffs (flaps) extending tn the 
tsg-surrouncfing direction in the vicinity of transversely 
opposite side edges erf me core. 
[0003] In the case of thfc diaper of prior art each of 
the leak-banter cuffs (flaps) comprising Innar and outer 
sections has a fixed side edge portion, a free side edge 
portion normafly btesed to rfae on the topsheet end fbced « 
kmgftudlnally opposae end portions collapsed inwardly 
of the diaper. The respective fbced sloe edge portions 
amboriaedtothetcpshemlnthBvfc^ 
opposite aide edges of the core and the respective fixed 
end portions are bonded to th* topsheet In toe from artf so 
rear watet regions. The elastic members being stretch- 
able in the teg-surrounding oTrectton are attached under 
tension to the respective free side edge portions. In the 
crotch region, the free skte edge portions defining the 
outer cuffs (Haps) extend Inwardly of the core and these 95 
free side edge portions are folded back along substan- 
tially middle zones thereof outwardly of the core. 
[0004) The diaper disclosed In the Publication la 
adapted to be worn In the manner that a wearer Inserts 
his or her legs Into the respective leg-openings and then *> 
the diaper Is pulled up to the wearer's waist In the case 
of this diaper, the elastio members associated with the 
leg-openings extend along the entire peripheral edge 
portions of the respective leg-openings and the middle 
zones of the respective outer cuff (nap) sections along 45 
which the free side edge portions are folded beck out- 
wareJy of the core are not bonded to the diaper and the 
free side edge portions of tho nzspedtrte outer cuff (flap) 
sections rising In the crotch regl on define relatively high 
barriers. With a dtsaeVe/itBpeaus consequence, con* so 
traction of the elastic members assodaied with the leg- 
open logs as weB as rising of the free side edge portions 
of the outer cuff (hap) sections reduce the respective 
leg-openings. As a result, the free side edge portions of 
the respective outer cuff (nap) sections extending In the ss 
crotch region may obstruct the wearer's legs against be- 
ing smoothly inserted Into the respective leg-openings 
and make wearing time-consuming operation. 
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[00051 It Is an object of this invention to provide a op- 
posable pull-on diaper adapted to be smoothly worn 
without an anxiety that thefree side edge portions of the 
teak-barrier cuffs might obstruct the wearers legs 
against easdy being Inserted Into the lag -openings, 
[00 OS] According to this Invention, there Is provided a 
disposable pufl-on diaper basically comprising a iquid- 
pervtous topsheet. a nquid-impervioua backsheet and a 
Cqujo^abaorbent core disposed between the top- and 
barksheets, configuring front and rear waist regions op- 
posed to seen other and a crotch region extending be- 
tween those two watet regions so that tho front and rear 
waist regions may be connected to each other to a waist- 
opening and a pair of lep/Cpentogs, wherein etastio 
members being stretchabie to a leo^eurroundlng direc- 
tion are attachsd under tension to pertpheraJ edge por- 
tions of the leg-openings, the diaper further compr isi ng 
a pair of substantially io^id-impsrvious leak-banter 
culls extending in the log-surrounding direction m the 
vWntty of fransversefy opposite side edges of the core, 
poor] The Improvement according to this Invention is 
in that the elastic members associated with the leg- 
openings comprise first elastic members extending to 
the lag-surrounding direction along a front peripheral 
edge portion of the leg-opening on tho side of the front 
waist region and second elastic members extending In 
the lag-surrounding direction along a rear peripheral 
edge portion of the leg-opening on the side of the rear 
watet region wherein none of the etastio members as- 
sociated wRh the leg-openings are present along an in- 
termediate peripheral edge portions extending between 
the front end rear peripheral edge portions of the leg- 
opening, the leek-barrier cuffs respectively have fixed 
side edge portions extending In the tog-surrounding c3- 
rection In the vicinity of tho respective side edge portions 
of the core, free side edge portions being contiguous to 
the fixed side edge portions and normally biased to rise 
on the topsheet and fixed longitudinally opposite end 
portions collapsed Inwardly of the diaper and placed up- 
on the topsheet in lite front and rear waist region end, 
in the crotch region, the free side edge portions extend 
inward beyond theslde edges of the core and are folded 
back along substantial fy middle folding tines thereof out- 
warti beyond theslde edges of the core wherein the freo 
side edge portions are bonded, in the vicinity of the mid- 
dle folding lines, to the outer surface of the topsheet in 
the upper zone of the core. 

[0008) According to one preferred embodiment of this 
Invention, the first elastic members present a stretch 
Stress higher than that of tho second elastic members. 

fig 1 is a persoectrve view showing an ernbodlmsnt 
of s disposable pull-on diaper according to this in- 
vention as partially broken away; 
Rg. 2 Is a plan view separately showing the pants 
and the pad constituting the daper 
Rg. 3 b a sectional view taken along a line A - A In 
Ftg. 1; and 
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Fig. 4 la e secdonaJ view taken along a llro 0 • B In 
Rg.1. 

pood] Details of the disposable puH-cn wearing an> 
da accordhg to this Invention wUI be more fully under- 
stood from the o*scr^n of a ds^ 
as a typical embodiment given hereunder wfthrsterenea 
to trie accompanying drawings. 
[0010] Fig- 1 b a perspective view showing an am- 
oodlrnent of a dlapoeaWo puB-on diaper 1 according to 
this invention aa partially broken away and Fig. 2 b a 
plan view separately showing the pants 2 and trie pad 
7con*Utuilnfl the dlaperlaa from and rearwalst regions 
RI, A3 have been dtoconrtacted from each other and 
the diaper 1 has been developed m Its longitudinal o> 
rscbon. Referring to Fig. 1. a leg-eurrotindlng direction 
is indicated by an arrow XI end a watst-surreundlng dK 
recbontelndteatedbyanBnowYI. Reterrtng to Ftg. 2, 
atongltudlnal direction Is indicated by an arrow X2 and 
a transverse olrectJon is Indicated by an arrow Y2. The 
herein used expression "inner surfaces" of the panto 2 
aa wel aa the top* and backaheets should be under- 
stood to be the surfaces thereof facing a core and the 
expression "outer surfaces'* thereof should be under* 
stood to be the surfaces thereof being remote from the 

OOfSw 

poll] The diaper 1 comprises the parte 2 and a liq- 
uid-absorbent pad 7 attached to the Irmersurtaceofthe 
pants 2. The pants 2 comprise two laveisof ancrrwoven 
fabric placed one upon another so that surfaces thereof 
opposed to each other a^bitermttlentryboftdedtoo^th- 
an The pad 7 comprises a Iktuld-pervtous topshect 8, a 
Dqutd-lmpervJous backsheet 9, a Bo^ld-absorbsnt core 
1 0 and pair of substantially Bo^loMrnpervious leax-bar- 
rteroufte 11. 

{0012} The pants 2 are composed of front and rear 
waist regions RI , R3 opposed to each other and acrotch 
region R2 extamflng between these two waist regions 
Ri , R3. As wffl be apparent from Faj. 2, the pants 2 are 
contoured by tJansveisaly opposite aide edge portions 
2a extending In parallel to each other In the longitudinal 
direction and curving Inward In the transversa direction 
of the pants 2 In the crotch region R2 so as to describe 
circular arcs and longitudinally opposite and portions 2b 
extendng In paraflel to each other in the transverse di- 
rection, in the pants 2, me from and roar waist regions 
R1, R3 are bonded Intermittently along the side edge 
DertJens2aorfrJtepama2eoasrodof^ 
5 and a pair of leg-openings a. The longltudlnaBy oppo- 
site end portions 2b define a peripheral edge portion of 
the waist-opening 5 and the transversely opposite able 
edge portions 2a in the crotch region R2 define peripn- 
eraJ edge pontons of th a respective lec^opeftrnga 6. 
[0013] The waist-opening 6 is provided along its pe- 
ripheral ecfee portion 2b with a pluramy of elastic mem- 
bers 3 being stretchable In the watst-^sunoundlng direc- 
tion and attached ureter tension thereto. These elastic 
members 3 assodated with the waist-opening are covr 



ered with a partofrne peripheral edge portion 2b of the 
walst-openlng 5 which Is folded back onto the Inner sur- 
face of the pants 2. 

£001 4] Each of the log-openings 6 is provided along 
s res parVheraJ edge portion 2a w&h a pturaffiy of elastic 
members being stretch atte in the leg-surrouroflng direc- 
tion and attached under tension thereto between two 
layers of the nonwoven fabric. These elastic members 
associated with each of ma leg-openlnga comprise first 
10 elastic members 4a extending along a front peripheral 
edge portion 2b, of the leg-opening 6 on me side of the 
front waist region RI and second elastic members 4b 
extending along a rear peripheral edge portion 2% of 
the teg-opening 6 on the side of the rear waist region 
m R3. None of the elastic rnembers associated wtih each 
of the teg-openings are present along an intermediate 
peripheral edge portions 2aj extending between the 
front and rear peripheral edge portions 2a,, 2% of the 
leg-opening 6. 

10016] In the parrta 2, astretch stress of the first elas^ 
member 4a la adjusted to be higher than that of the sec- 
ond etesttemembere 4b so that the fh^ 
portions 2a, liable to be affected by movement of the 
wearers legs oan be tightly placed ap^t the wearer's 

25 migha and thereby excretion lea* from the from periph- 
eraJ edge portions 2a* can be reliably prevented, 
[0016] Tno pad 7 is substantially rectangular and has 
a front zone ri. a rear zone r3 and an Intermediate zone 
r2 extending between the front and rear zones rt.r3.A8 

so shown fn Fig, 2 , the pad 7 has transversely oppoell e side 
edge portions 7a extending In paraJJel In the longitudinal 
direction and longitudinally opposite end portions 7b ex- 
tending Jn parallel in the transverse direction. Aa Indi- 
cated by chain lines, the front zone ri lies In the front 

as waist region R1 of the pants 2, the tmerrrrealate zone r2 
fies In the crotch region R2 of the pants 2 and the rear 
zone r3 Res in the rear walat region R3. In the pad 7, the 
outer surface of the backsheet 9 ts bonded to the inner 
surface of the pants 2. 

*o [0017] The core 10 Is disposed between the top- and 
. backsheets a, 0 arKl anting covered wfth 
sue paper 13 (See Fig. 3) and bonded to the Inner sur- 
face of at least one of the top- and backsheets 8, 9 wilh 
die tissue paper 13 therebetween, 

4* (0018) The cuffs 1 1 respectively have fixed side edge 
portions 11a extending In the teg-surrounding direction 
In the vicinity of the respective side edge portions 10a 
of the core 10. free side edge portions 11b being con- 
tiguous to the fixed side edge portions 11a and normally 

90 biased to rise on the topsheet and fixed longitudinally 
opposite end portions 11 cccflapsed Inward In the trarts- 
verse direction of the pad 7. The free side edge portions 
llbare provided with eiastlc members 12 being stretch- 
able In the leo/surroundlng direction and bonded under 

J? tansion thereto. These elastic members 12 are covered 
wilh a part of the free side edge portions 11b. The fixed 
end portions 11c are bonded to the outer surface of the 
topsheet 6 In the front and rear zones ri , r3 of the pad 7. 
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[CM 9] In tt» diaper 1, mo peripheral edge port on a 
of the waist-opening 5, the p^TtpharaJ edge portions 2a 
of the teg-openings 8 and the free aide edge portions 
1lbcftha cuffs 11 areTomied with aphiraniy of gamers 
as me dasttomoiT»>mi 3,4*40^^ 5 
per 1, trie pad 7 curves, Inthetonflfoitfnal dreetlon. with 
the topsheet 8 Inside end the free side edge portions 
1 1 b of the respective cuff* 11 rise on the topsheet 8 as 
the etastte members 18 contract 
(0020] Rg. 3 is a sectional view taken along a Dne A to 
- A In Rg.1 and fig. 4 Is a sectfoneJ view taken along a 
line B -Bin Rg.1. The fowl side edge portions 11a of 
me respect cuffs 11 aie tfsposed between tr»e ^ 
and back8heets0.fi and horded to respectrve inrieraur- 
faces of these sheets 8, 9. In the Intermediate *me r2 « 
of the pad 7, the free side edge portions 11b extend In- 
ward In the transversa direction beyond the stds edges 
10a of the core 10 and the free side edgo portions 11b 
are folded bade along substantially middle folding Dnee 
thereof outward beyond the side edges 10a of the core so 
lO.lnthevkdr^oftrwmWalefokllrtgnneslld.the^ 
side edge portions 11b are bondedto the outer surface 
of the topsheet 8 In the upper aone of the core 10* 
[0021] Of the raspeoove free aide edge portions 11b. 
admertston LI as rr«asursd from the teW^ng Dries 11d 29 
to the upper ends Is preferably in a range of 10 -80 mm. 
if the Dimension L1 Is teas than 10 rrm% the free side 
edge portions 1 1 b could not rise to a height aufHdentto 
ruiflB the* desired leak-barrier function and excretion 
feaX would readily occur from the crotch region R2. If » 
rne Emersion L1 exceeds 60 mm on tha contrary, the 
free side edge portions 11b of the cutra would often ob- 
struct the wearer's legs from being smoothly inserted 
Into the respective lec/openings 8 when tho diaper 1 fs 
put on the wearer's body. 35 
[0022] in iha pad 7, the rising freB skte edge portions 
11b of the respective cuffs 11 for barriers of an appro- 
priate rielghtto prevent excretion leakfrom the side eo> 
as 7a of the pad 7 .in the pad 7, cavtttee 14 are defined 
between porbona of respective cuffa 11 extending from . *o 
the folds 1 1 d to the feed aids edge portions 11a» on one 
hand, and the topsheet 8, on the other hand. Excretion 
can be absorbed within these cavities 14 also and, in 
this way, the entire upper surface of the pad 7 can be 
effectrveiy utilized. 

[QQ23] In the diaper 1 according to this embodfrnerrt, 
none of the eksoo member s associated with the leg- 
opening 6 are preeem along the Irrterrnediate perlphera) 
edge portions 2a of the leg-opening 6, I.e., the periph- 
eral edge portion 2a of the leg-opening 8 can only par- « 
dairy contract In addition to this feature, the dimension 
L1 by which the free side edge portions 11b of the cuffs 
11 nee Is Hmtedto the range, sort can oe avoided that 
the free side edge portions lib might form relatively high 
banters in the crotch region R2. Before the diaper 1 ts » 
worn, therefore, His not apprehended that the (99-00*0- 
Ings 8mightbesJgnWcantfy reduced even when the first 
and second eiastto members 4a, 4b contract and con- 
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8eo^gntlythofre8si^ec^portk)n3l1brftr«cuffs11 
rise. This means that the tree side edge portions 11b of 
the cuffs 11 extending In the crotch region R2 do not 
obstnjet the wearert tecs fro™ ^ 
into the respective lag-openings 8 whan the diaper 1 1s 
put on the wearers body. 

[0824] The panto 2 are preferably formed with a hy- 
drophobic nonwoven fabric* The pants 2 may be also 
formed with a composite sheet consisting of a etretcha- 
ble nonwoven fabric* a hydrophobe nonwoven fabric 
and a piastto fitn laminated one upon another. 
[0025] Tho topsheet 8 may be formed with a Dquid- 
pervtous sheet such as a nonwoven fabric or a porous 
pb&tic fttm, more preferably wfth a fio^oVpenHous and 
a hydrophOlc sheet The bacxaheet 9 may be formed 
with a hydrophobic nonwoven fabric, a I iquioMm pervious 
plastic film or a laminated sheet consisting of a hydro- 
phobic nonwoven fabric and a piasUc film, more prof er* 
ably with a breathable and a liquioMrnpervtous sheet 
The cuffs 11 may bo Tormod with a hydrophobic rtonwo- 
ven fabric. It ts also possfcte to form the backsheet9 
and the cuffs 1 1 w&h a composite nonwoven febrte com- 
prising highly water-resistant met blown nonwoven tab- 
neartd two iayers of spun bond nonwoven fabric having 
rtigh strength and ftexlblity and sandwiching therebe- 
tween the mett blown nonwoven fabric 
[0028] The nonwoven fabric used for tttts Invention 
may be or various types such as spun lace-, needle 
punch*, me& Mown*, thermal bond-, spun bonoV , chem- 
ical bond- and air through-types. The component fiber 
of the nonwoven fabric may be selected from a group 
Including petyotefine-, polyester- and poJyamlda-beaed 
fibers and core-sheath- or alaVby-dce-type poryethyi- 
ene/polypropy lene or polyester conjugated fibers. 
[0027] The ccro 1 0 comprises a mixture of fluff pup. 
high absorption polymer grains and thermoplastic syn- 
ftette resin fiber compresasd to adeslredmicknB8B.The 
polymer grains may be selected from a group Including 
graft poryTrter of stajch^ 
thsbc polymers. 

[0028] Bonding the nonwoven fabric, bonding of the 
top- and bedesheeta 8, 9 lo each other or bonding of Tho 
cuffs 11 and the core 10 to the top- and backsheets 8, 
9, and attaching of the elastic rncmbers 12 to tho cuffs 
11 may be carried out using suitable adhesrve such as 
hot melt adhesive or using suitable weiring technique 
such as heat seaJng or supersonic sealing technique. 
[0029] The disposable daper according to mbhwen- 
tbn has a unique arrangement such that the elastic 
members associated with the leg-openings comprise 
first elastic members extending along the front periph- 
eral edge portions of the respectrve leg-openings and 
the second elastic members extending along the rear 
peripheral edge portions of the respectrve lep/opentngs 
and rjie elastic members Is absent along the intermed)- 
ete perfcheraJ edge portions of the respective teg-ope/v 
(ngs. Such unique an^angoment prevents the entire pe- 
ripheral edge portions of the respective leg-openings 
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from contracting under the effect of the elastic member* 
associated win the leg-openings. Another frnpoitam 
feature of this diaper ties In that the free side- edge por- 
tions oT the respective cuffs are beaded In Tho vicinity of 
the to feted rones to the topsheet to the upper part of the 
core eo thai the rising free aide edge portions of the ra- 
epectJve cuffs may not form uncfeaire^hig^ barriers In 
the crotch region. In thla way, the diaper according to 
this toventton avoids the inconvenlenca that the teg- 
oc^tngsrwgmbemadee*trBm 
ot prior en has been the case. Thus, there Is no anxiety 
that the tree side ed|ae portions of the curte wcrxndng In 
the crotch region might obstruct smooth Insertion of the 
wearer* lags Into the respective leg-openings to wear 
the diaper. 



Claims 

1. A cfisposaWe puton diaper basically comprising a 
IMdpemous topsheet a &iukMmpefvloua bade* 
sheet and a Bqulo%absofbem core disposed be- 
tween said top- and bacKsheete, configuring front 
and rear waist regions opposed to each other and 
a crotch region extending between these two waist 
regions so that said front and rear waist regions may 
be connected to each othar to a waist-opening and 
apalrdlefropenlngs, whereto d 
ingstretchablelnaleg-aurroum^ 
taohed under tension to peripheral edge portions of 
said lep/openings, said tiaper further oomprtsjng a 
pair of substantially IquloMmparvtoue teeVbarrler 
cuffs extsmfing In said teg-surroundlng direction tn 
the vcWty of transversely opposite aide edges of 
said core, wherein; 

said eJaetto members associated wfth the feg- 
openlnga comp rise first elastic members ex- 
tending tn said tap^rroundtog drecoori along 
afrerrtpertpherHled^pcftwnofs^ 
Ing on the side of said front waist region and 
second etaatiomembefeexteiKlbgtnsaJd^ 
surrounding direction along a rear peripheral 
edge portion ofthe tep^opentng on the sldeof 
the rear waist regtortwheietonorra of the efaatSo 
members associated with aaJd leg-openings 
are present along an intermediate peripheral 
edge pcrtkms extendi ng between said frontand 
rear peripheral edge portions of eatt leg-open- 
ing; 

said laafetantar cutis respetdvely hara feed 
side edge portions extending in said teg-eur- 
rourwSng direction in the vtrfnJiy of tho respec- 
tive aide edge pordone ot said core, free side 
edge portions being contiguoua to said fixed 
aide edge portions and normally biased to rise 
on said topsheet and fixed longftudlneJr/ oepc- 
atte end portions collapsed Inwardly of said dla- 



per end placed upon aald topsheet In said front 
and rear waist region; and, 
In saJd crotch region, sard free aide edge por- 
tions extend toward beyond the aide edges of 

s said core and are folded back along substan- 

tially middle folding lines thereof outward be- 
yond the sWe edges of said core wherein said 
free side edge portions are bonded. In the vi- 
cinity ot said middle folding fines, to the outer 

to surface of said topsheet in the upper zone of 

the core. 

2. The diaper according to CiaJml, wherein saWftrst 
elastic members present a stretch stress higher 
19 than that of aaJd second etestto members. 
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